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 Potential Applications




Objectives

* Improve previous hardware
* Improve previous software

* Include configurations such as:
» Alerting the user while dreaming

» Wake the user during REM sleep or when REM is
complete

* Improve comfort of the device headband
* Minimize cost

» Make design process easy for general public to recreate




and after REM

uetooth to computer to be stored

-lnvasive
RB approval
« Meet AASM standards




odes

Current design

Previous design







Piezoelectric Speaker
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Schematic
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MSP430 Schematic

Filter Outut P11




Instrumentation Amp

High Pass INATZ28-Instrumentation Amp

<Reference |

Fc=1/(21RC) = 0.159Hz CMRR=120dB Gain=1+50k/Rg = 75




Low Pass Filter/Amplifier

PMCPROZ-Low Pass/Gain

Fc=1/(2TRC)=35Hz

Gain=1+R2/R1=10.13




Low Pass Filter/Amplifier

. Figure 1
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Notch Filter

Fc=1/(2mRC)=60Hz




Notch Filter
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Low Pass Filter/Amplifier

MCPEODZ2-Low Pass/Gain
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Microcontroller

ATmega328 MSP430

® Used by previous group ® Previous experience
® Common in medical applications
® Low power consumption
® Sleep mode
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Code Timeline

REM Scan Period (3 shown)




Software - REM Detection










Budget

PURCHASED

_ ] Retail Acquired . _

Piezoelectric Speaker
Low Profile Speaker

| GoodyHeadbands | - | $300 | s0o | 2 | $0 |
Panasonic Batteries

Silver Conductive Fabric

== e | =

Stainless Conductive Thread
MSP430-Launch Pad Dev. Kit 296-27570-ND $10.37 $1037 | 2 | $20.74

Ao TR A 595- . . i a o

INA128 INA128PA-ND $833 | $0 | 1 |
ATmega328 ATMEGA328-PU-ND
. Tota (| [ | | $77.68

B [ =

=




REMAINING PURCHASING

Retail Acquired
Cost /Unit | Cost /Unit

Miscellaneous components - $30

PCB - $50

3-D Printing - $10
Bluetooth Transmitter - $10.00
Bluetooth Receiver (USB) - $5.00
INA128 INA128PA-ND $8.33
Piezoelectric Speaker 668-1266-ND $5.38
Goody Headbands - $3.00
Velcro $5.47
Panasonic Batteries C1500B4N $4.99

Silver Conductive Fabric 1167 $9.95 $9.95
Breadboard - $6.00 $36.00
Total $277.56

Total Cost

$30.00
$50.00
$10.00
$50.00
$25.00
$16.66
$21.52
$3.00
$5.47
$19.96

Item Part Number/Type

IS Y T T S o S e

Grand Total
Estimated Budget 2/7/13

Balance
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Timeline - Spring 2013

SEMESTER WEEK DATE EVENTS PROJECT DEADLINES Assigned To:
7-Jan Learn about various senior design project opportunities All
14-Jan Meet with group members and advisor/Research REM All
21-Jan Requirements Capture All
28-Jan Meet with Lew Daily about electrode/Analyze previous design ~ lames/All

=

Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring
Spring

4-Feb Homework #2 (design option, timeline and budget) All
11-Feb Work on Electrodes/Headband/Ordered parts All
18-Feb Work on hardware-LP Filter James/Alex
25-Feb Work on hardware and attend IRB informational meeting All
4-Mar Work on hardware-Instrumentation Amp Ryan/Alex
11-Mar Spring Break
18-Mar Work hardware-Improve LP Filter/Headband All
25-Mar Complete IRB Requirements James

1-Apr Work on hardware-notch filter Ryan/Alex
8-Apr Progress Report All
15-Apr Work on software/Finish Headband James/Britta
22-Apr Work on software/Research bluetooth James/Ryan
29-Apr Dead Week Semester Presentation All
6-May Finals
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*#* Dates start on Monday of the week




Timeline - Fall 2013

SEMESTER WEEK DATE EVENTS

Thanksgiving

Dead Week
Finals

PROJECT DEADLINES

Work on software

Integrate bluetooth and data acquisition

Work on software/Design PCB layout/Assemble Protoboards
Data collection/Analysis

Sleep Testing/Data collection

Make improvements from experiment

Sleep Testing/Data collection

Make improvements from experiment
Sleep Testing/Data collection

Make improvements from experiment
Assemble PCB and test

Design procedure for general public
Assemble PCB and test

Prep for Demo Day/Be thankful
DEMO DAY

Work on final presentation

*** Dates start on Monday of the week

Assigned To:




sleeping

Ine step by step procedure for general public




oals for this past

most of the software

ed comfort of headband/electrodes
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Thank you!




